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CLAIMS 



[Utility model registration claim] 

[Claim 1] In the engine-cooling- water heat radiator which consists of a rectification object fastened between the radiator for 
engine cooling waters, an induced draft fan, and said radiator and fan The blade of the shape of radii of two or more sheets 
which fastens said rectification object at a radial between an outer ring, an inner ring, and said outer ring and inner ring 
constitutes. Said blade is a radiator cooling system for induced draft fans characterized by having "0" thru/or the curvilinear 
configuration made minute for the revolution component of the airstream in a fan's outlet. 

[Claim 2] The radiator cooling system for induced draft fans of claim 1 characterized by equalizing wind-speed distribution 
of a radiator by equipping with a cone in the inner ring of a rectification object. ' 
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EXAMPLE 



[Example] 

The example of the radiator cooling system for induced draft fans applied to below at this design is explained with 
reference to a drawing. Drawing 1 is the perspective view of a rectification object, and the rectification object 10 fastens the 
blade 3 of the shape of radii of 20-30 sheets to a radial between the inner circumference of the outer ring 1, and the 
periphery of an inner ring 2, and equips with a cone 4 in an inner ring 2. Said outer ring 1 has fixed to the shroud 7 through 
two or more mounting brackets 5 and 6. What is necessary is for there to be especially no constraint in the configuration, 
dimension, and installation location of said mounting brackets 5 and 6, and just to be able to fix the rectification object 10 
to a shroud 7. 
[0008] 

The mimetic diagram and drawing 3 as which drawing 2 regarded the circumference of a rectification object from the side 
face are the mimetic diagram having shown superficially the relation between the rectification object in the case of radiating 
heat in an engine cooling water using an induced draft fan, and a fan. In order to lead the blade 3 of the rectification object 
10 to a fan 8, without giving resistance to the airstream absorbed by the core of a radiator 9 by rotation of a fan's 8 blade 
8a, it is being fixed to the include angle to which radiator side edge tail 3a becomes perpendicular to the end face of a 
radiator 9, i.e., the include angle which becomes parallel to center line X-X of a radiator 9 in drawing 3 . The curvilinear 
configuration of a blade 3 is equipped with "0" thru/or a curvilinear configuration which is made minute for the revolution 
component of the airstream in a fan's outlet, and is the include angle theta 1 of fan side edge tail 3b and radiator center line . 
X-X to make. For example, it is 50-60 degrees and fan side edge tail 3b is being fixed upward in drawing 3 . A fan's 8 
blade 8a is the 50-60-degree angle of torsion theta 2 as opposed to radiator center line X-X. It has and rotates down the 
drawing. By rotation of blade 8a, the air inhaled from the way outside the radiator 9 passes along the opening of a radiator ■ 
9 prepared in parallel with radiator center line X-X, and flows into the rectification object 10. And it progresses along the 
curved surface of" a blade 3, and flows to an engine side by blade 8a. 
[0009] 

When the above-mentioned rectification object is fastened between a radiator and an induced draft fan, the velocity diagram 
in a fan inlet becomes like drawing 4 . It sets to this drawing and is wl. Fan inlet relative velocity and cl Fan inlet absolute 
velocity and vl An average wind speed and U are a fan's rotational speed (peripheral speed). Moreover, the velocity 
diagram in a fan outlet becomes like drawing 5 . It sets to this drawing and is w2. Fan outlet relative velocity and c2 It is 
fan outlet absolute velocity. It is deltaPfan about a part for a static pressure rise according to a fan when a rectification 
object is arranged so that the revolution component 1 may be set to "0". If it carries out and air density is set to rho 
deltaPfan =1 / 2xrho (wl2-w22) 
= l/2xrho{(U+l)2-U2} 
= l/2xrho (2 Ul+12) (1) 

It becomes. On the other hand, the velocity diagram in the fan inlet when not arranging a rectification object between a 
radiator and an induced draft fan becomes like drawing 6 . Setting to this drawing, for wl fan inlet relative velocity and 
cl 1 are fan inlet absolute velocity and vl. And U is the same as that of the case of drawing 4 . Moreover, the velocity 
diagram in a fan outlet becomes like drawing 7 . In this drawing, fan outlet relative velocity and c2 ' of w2 1 are fan outlet 
absolute velocity. It is a part for the static pressure rise by the fan deltaPfan If it carries out, and a revolution component is 
set to 1 and air density is set to rho deltaP'fan =1 / 2xrho (w T2-w2'2) 
= l/2xrho{U2-(U-l)2} 
= l/2xrho (2 Ul-12) (2) 

It becomes. Difference of the above-mentioned (1) formula and (2) types deltaPfan-deltaP'fan =rhol2 > If this rectification 
object is fastened between 0 therefore a radiator, and an induced draft fan, rather than the case where a rectification object 
is not fastened, the static pressure by the fan will rise and airflow will increase by static pressure rise. Moreover, wind- 
speed distribution can be equalized with the cone arranged in the core of a rectification object. 
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[0010] 

If acoustic material is stuck on the blade front face of a rectification object, the noise component in which the flowing 
airstream has the inside of the duct formed with a shroud and a rectification object is absorbed by said acoustic material, 
and the noise can be reduced. 
[0011] 
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MEANS 



[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the radiator cooling system for induced draft fans concerning this design In 
the engine-cooling-water heat radiator which consists of a rectification object fastened between the radiator for engine 
cooling waters, an induced draft fan, and said radiator and fan The blade of the shape of radii of two or more sheets which 
fastens said rectification object at a radial between an outer ring, an inner ring, and said outer ring and inner ring 
constitutes. Said blade shall be equipped with "0" thru/or the curvilinear configuration made minute for the revolution 
component of the airstream in a fan's outlet. Moreover, it sets to such a radiator cooling system. By equipping with a cone 
in the inner ring of a rectification object, it decided to equalize wind-speed distribution of a radiator. 
[0006] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Device] 

When the conventional rectification object which arranged the circular fin of two or more sheets in concentric circular is 
used, there are the following troubles. 

.(1) Since the sense of the airstream at the time of the inhaled open air coming out of the clearance between the fins of a 
radiator 9 is obliged to a turn in the clearance between fins like an arrow head B in the inlet-port section of the rectification 
object 12 to being parallel to parallel, i.e., center line X-X of a radiator, like the arrow head A shown in drawing 8 , the 
rectification object 12 turns into a resistor to airstream, and airflow falls. In order to make said resistance small, the include 
angle theta of the circular fin 11 to radiator center line X-X must be made as small as possible, and shaft-orientations die- 
length L of the rectification object 12 must be enlarged very much. Moreover, if the number of sheets of the circular fin 1 1 
is reduced, the effectiveness which makes wind-speed distribution of a radiator 9 homogeneity will fall. 
(2) Although it is necessary to form at least one stay 13 as shown in drawing 9 since the concentric circular circular fin 11 
which constitutes the rectification object 12 is fixed to a position, respectively, this stay 13 also serves as a resistor of the 
flow of aii', and causes the fall of airflow. Moreover, the flow of air is also confused. 
[0004] 

This design was made paying attention to the above-mentioned conventional trouble, and aims at offering the radiator 
cooling system for induced draft fans which can perform effective heat exchange by attaining equalization of increase of the 
airflow which passes a radiator, and wind-speed distribution. 
[0005] 
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EFFECT OF THE INVENTION 



[Effect of the Device] 

As explained above, while fastening the blade of the radii patagium of two or more sheets between an outer ring and an 
inner ring at a radial according to this design Since it equipped with the cone into said inner ring, the rectification object 
was constituted and the revolution component of the airstream of a fan outlet gave "0" thru/or a curvilinear configuration 
which is made minute to said blade The revolution component of the airstream in a fan outlet can be changed into the static 
pressure rise by the fan, and increase of airflow is attained. Moreover, wind-speed distribution of a radiator can be 
equalized with the cone with which it equipped in the inner ring. Thus, increase of airflow and equalization of wind-speed 
distribution of a radiator can perform heat exchange of an engine cooling water effectively. 
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PRIOR ART 



[Description of the Prior Art] 

In order to radiate heat in the cooling water of the engine carried in the car system construction equipment, the automobile, 
the generator, etc., a radiator is formed near said engine, and when the airstream generated by the fan who rotates with 
rotation of an engine passes the core of said radiator, heat is radiated in the engine cooling water which flows down the 
inside of a core tube. Said fan's periphery was approached, the shroud was attached between the fan and the radiator, and 
airflow loss of a fan is prevented. And since the velocity distribution of the airstream which passes the core of a radiator is 
equalized and heat exchange is performed effectively, as shown in drawing 8 and drawing 9 , the radiator cooling system 
which made the rectification object 12 which arranged the circular fin 1 1 of two or more sheets in concentric circular 
intervene between a radiator 9 and an induced draft fan 8 may be used. 
[0003] 
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TECHNICAL FIELD 



[Industrial Application] 

This design is related with the radiator cooling system for induced draft fans. 
[0002] 
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DETAILED DESCRIPTION 



Petailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the radiator cooling system for induced draft fans. 
[0002] 

[Description of the Prior Ait] 

In order to radiate heat in the cooling water of the engine carried in the car system construction equipment, the automobile, 
the generator, etc., a radiator is formed near said engine, and when the airstream generated by the fan who rotates with 
rotation of an engine passes the core of said radiator, heat is radiated in the engine cooling water which flows down the 
inside of a core tube. Said fan's periphery was approached, the shroud was attached between the fan and the radiator, and 
airflow loss of a fan is prevented. And since the velocity distribution of the airstream which passes the core of a radiator is 
equalized and heat exchange is performed effectively, as shown in drawing 8 and drawing 9 , the radiator cooling system 
which made the rectification object 12 which arranged the circular fm 1 1 of two or more sheets in concentric circular 
intervene between a radiator 9 and an induced draft fan 8 may be used. 
[0003] 

[Problem(s) to be Solved by the Device] 

When the conventional rectification object which arranged the circular fin of two or more sheets in concentric circular is 
used, there are the following troubles. 

(1) Since the sense of the airstream at the time of the inhaled open air coming out of the clearance between the fins of a 
radiator 9 is obliged to a turn in the clearance between fins like an arrow head B in the inlet-port section of the rectification 
object 12 to being parallel to parallel, i.e., center line X-X of a radiator, like the arrow head A shown in drawing 8 , the 
rectification object 12 turns into a resistor to airstream, and airflow falls. In order to make said resistance small, the include 
angle theta of the circular fin 1 1 to radiator center line X-X must be made as small as possible, and shaft-orientations die- 
length L of the rectification object 12 must be enlarged very much. Moreover, if the number of sheets of the circular fin 1 1 
is reduced, the effectiveness which makes wind-speed distribution of a radiator 9 homogeneity will fall. 

(2) Although it is necessary to form at least one stay 13 as shown in drawing 9 since the concentric circular circular fin 11 
which constitutes the rectification object 12 is fixed to a position, respectively, this stay 13 also serves as a resistor of the 
flow of air, and causes the fall of airflow. Moreover, the flow of ah* is also confused. 

[0004] 

This design was made paying attention to the above-mentioned conventional trouble, and aims at offering the radiator 
cooling system for induced draft fans which can perform effective heat exchange by attaining equalization of increase of the 
airflow which passes a radiator, and wind-speed distribution. 
[0005] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the radiator cooling system for induced draft fans concerning this design In • 
the engine-cooling-water heat' radiator which consists of a rectification object fastened between the radiator for engine 
cooling waters, an induced draft fan, and said radiator and fan The blade of the shape of radii of two or more sheets which 
fastens said rectification object at a radial between an outer ring, an inner ring, and said outer ring and inner ring 
constitutes. Said blade shall be equipped with "0" thru/or the curvilinear configuration made minute for the revolution 
component of the airstream in a fan's outlet. Moreover, it sets to such a radiator cooling system. By equipping with a cone 
in the inner ring of a rectification object, it decided to equalize wind-speed distribution of a radiator. 
[0006] 
[Function] 

According to the above-mentioned configuration, the blade of an outer ring, an inner ring, and the radii patagium of two or 
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"more sheets constitutes a rectification object. Since it shall "have "0" thru/or the curvilinear configuration made minute, the 
revolution component of airstream [ in / for the blade fastened to a radial between an outer ring and an inner ring / a fan's 
j outlet ] The revolution component of the airstream in a fan outlet can be changed into the static pressure rise by the fan, and 
increase of airflow is attained. 

Furthermore, wind-speed distribution of a radiator can be equalized by equipping with a cone in the inner ring of said 

rectification object. 

[0007] 

[Example] 

The example of the radiator cooling system for induced draft fans applied to below at this design is explained with 
reference to a drawing. Drawing 1 is the perspective view of a rectification object, and the rectification object 10 fastens the 
blade 3 of the shape of radii of 20-30 sheets to a radial between the inner circumference of the outer ring 1, and the 
periphery of an inner ring 2, and equips with a cone 4 in an inner ring 2. Said outer ring 1 has fixed to the shroud 7 through 
two or more mounting brackets "5 and 6. What is necessary is for there to be especially no constraint in the configuration, 
dimension, and installation location of said mounting brackets- 5 and 6, and just to be able to fix the rectification object 10 
to a shroud 7. 
[0008] 

The mimetic diagram and drawing 3 as which drawing 2 regarded the circumference of a rectification object from the side 
face are the mimetic diagram having shown superficially the relation between the rectification object in the case of radiating 
heat in an engine cooling water using an induced draft fan, and a fan. In order to lead the blade 3 of the rectification object 
10 to a fan 8, without giving resistance to the airstream absorbed by the core of a radiator 9 by rotation of a fan's 8 blade 
8a, it is being fixed to the include angle to which radiator side edge tail 3a becomes perpendicular to the end face of a 
radiator 9, i.e., the include angle which becomes parallel to center line X-X of a radiator 9 in drawing 3 . The curvilinear 
configuration of a blade 3 is equipped with "0" thru/or a curvilinear configuration which is made minute for the revolution 
component of the airstream in a fan's outlet, and is the include angle theta 1 of fan side edge tail 3b and radiator center line 
X-X to make. For example, it is 50-60 degrees and fan side edge tail 3b is being fixed upward in drawing 3 . A fan's 8 
blade 8a is the 50-60-degree angle of torsion theta 2 as opposed to radiator center line X-X. It has and rotates down the 
drawing. By rotation of blade 8a, the ah* inhaled from the way outside the radiator 9 passes along the opening of a radiator 
9 prepared in parallel with radiator center line X-X, and flows into the rectification object 10. And it progresses along the 
curved surface of a blade 3, and flows to an engine side by blade 8a. 
[0009] 

When the above-mentioned rectification object is fastened between a radiator and an induced draft fan, the velocity diagram 
in a fan inlet becomes like drawing 4 . It sets to this drawing and is wl. Fan inlet relative velocity and cl Fan inlet absolute 
velocity and vl An average wind speed and U are a fan's rotational speed (peripheral speed). Moreover, the velocity 
diagram in a fan outlet becomes like drawing 5 . It sets to this drawing and is w2. Fan outlet relative velocity and c2 It is 
fan outlet absolute velocity. It is deltaPfan about a part for a static pressure rise according to a fan when a rectification 
object is arranged so that the revolution component 1 may be set to "0". If it carries out and air density is set to rho 
deltaPfan =1 / 2xrho (wl2-w22) 
= l/2xrho{(U+l)2-U2} 
= l/2xrho (2 Ul+12) (1) 

It becomes. On the other hand, the velocity diagram in the fan inlet when not arranging a rectification object between a 
radiator and an induced draft fan becomes like drawing 6 . Setting to this drawing, for wl \ fan inlet relative velocity and 
cl ' are fan inlet absolute velocity and vl. And U is the same as that of the case of drawing 4 . Moreover, the velocity- 
diagram in a fan outlet becomes like drawing 7 . In this drawing, fan outlet relative velocity and c2 ' of w2 ' are fan outlet 
absolute velocity. It is a pan for the static pressure rise by the fan deltaPfan If it carries out, and a revolution component is 
set to 1 and ah' density is set to rho deltaPfan =1 / 2xrho (wl , 2-w2 , 2) 
- l/2xrho {U2-CU-1) 2} 
= l/2xrho (2 Ul-12) (2) 

It becomes. Difference of the above-mentioned (1) formula and (2) types deltaPfan-deltaPTan =rhol2 > If this rectification 
object is fastened between 0 therefore a radiator, and an induced draft fan, rather than the case where a rectification object 
is not fastened, the static pressure by the fan will rise and airflow will increase by static pressure rise. Moreover, wind- 
speed distribution can be equalized with the cone arranged in the core of a rectification object. 
[0010] 

If acoustic material is stuck on the blade front face of a rectification object, the noise component in which the flowing 
airstream' has the inside of the duct formed with a shroud and a rectification object is absorbed by said acoustic material, 
and the noise can be reduced. 
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r [0011] 
[Effect of the Device] 

0 * As explained above, while fastening the blade of the radii patagium of two or more sheets between an outer ring and an 
inner ring at a radial according to this design Since it equipped with the cone into said inner ring, the rectification object 
was constituted and the revolution component of the airstream of a fan outlet gave "0" thru/or a curvilinear configuration 
which is made minute to said blade The revolution component of the airstream in a fan outlet can be changed into the static 
pressure rise by the fan, and increase of airflow is attained. Moreover, wind-speed distribution of a radiator can be 
equalized with the cone with which it equipped in the inner ring. Thus, increase of airflow and equalization of wind-speed 
distribution of a radiator can perform heat exchange of an engine cooling water effectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view of a rectification object. 

[Drawing 21 It is the mimetic diagram which looked at a rectification object and its circumference from the side face. 
IDrawing 31 It is the mimetic diagram having shown the relation between a rectification object and a fan superficially. 
[Drawing 41 It is drawing showing the velocity diagram in the fan inlet at the time of fastening the rectification object by 
this design between a radiator and an induced draft fan. 

["Drawing 51 It is drawing showing the velocity diagram in the fan outlet at the time of fastening the rectification object by 
this design between a radiator and an induced draft fan. 

[Drawing 61 It is drawing showing the velocity diagram in the fan inlet when not arranging a rectification object between a 
radiator and an induced draft fan. 

[Drawing 71 It is drawing showing the velocity diagram in the fan outlet when not arranging a rectification object between a 
radiator and an induced draft fan. 

[Drawing 81 It is the mimetic diagram which looked at the rectification object of the former which arranged the circular fin 
in concentric circular, and its circumference from the side face. 

[Drawing 91 It is the front view of the rectification object which arranged the circular fin in concentric circular. 
[Description of Notations] 

1 Outer Ring 

2 Inner Ring 

3 8a Blade 

4 Cone 

8 Fan 

9 Radiator 

10 12 Rectification object 
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3U\ IlilT-r^. ful2l£*/i;£->J\£ <-T^)fci6lzli, 7vi-^6ix- 
Xl^-f ^RJf^-f >1 1 Oft&9 £T*#<i>f£lt>K$ < U 83fe#1 2 CDfii^ft 

(2) SjJiU*1 2£*fi£LT^£^'i>R#i(DRff2:7-i' >1 1 ^^^tup/f^ofe 
SICd^-T HI 9 l-^-T cfc 5 < t ^ 1 *CDX^— 1 3 £|£lt£>i&S 
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[0 0 0 5] 

>t<om ic&Ttf -5 ssstt t^e>^-5x>i/ > j^sPTicSc^^a i~ es l^t x atria s 

[0 0 0 6] 

L/- k ic * o t ggsf* l . rot i J><ft4>i-i)><ft(Dm izmtmz 

/h <t "g- 5 ffittflM* £fllit T 5 <7> <b L fc <D "e, 7 r >fcti □ l= (t <5> ffiStaE<D J5£ 

com^^ $ js— ifc-r * - 1 ^t # & o 
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^7*1 (DfaMt^ IsjrV ls<f2 0>*%mt<Dfm\lZ2 0-3 0fe©RM©^U- K3 
^SMtttlcgE* U -< >7-'J 2 rtl-n — >4 ^g^Ltz^CDT fe-Oc ftJfET 
>t7$ 'J >7*1 ^roSSU^-ftT^^ h 5, 6 ^LTva70 K7 l~HI» 

[0 0 0 8] 

il 2 (±K^*0>J1 S^ilM^ ibM.tzm^m. m 3 Is:d,&1^<?*7 7 >^3^Tx 

mXfo&o S3K#1 0©^U— 77>80^b-K8 a(D0gl;i;ot 
^ vX-^z 9CD=3 7|-D^l^^Hfc^m5ltl-^iA$-^^-riZ77>8 |Z3I< fcdft 
s ^{||iffi^$P3 a vx— £ 9©S»®l=>^L-CSTt|z«:§^JS, "ffe 

:fr*>. i3 IzfcUT^ VX— $ 9 CD^pib^X - XiZ^niZtji^nf&^M^.^ tlX 
U-S> c 7U— K3(DfflttJ^!Rl*. 7 7><DffiPl3felt£Sf^<D^0/5g#£ "0 

" 3S:^Lta[^i:i"5cI:5*ffil*J& s l*$#^."CU"C. 7 7>flisS3fc«&3 b i^-7x 

— *4>it>ttX-XfcG> 01 l±fc£x.li5 0-6 0° X\ 77>flliS» 

3 bliH3l=fc^r±lRl#l=H5£*3h.TU-5. 77>807b-K8alt 7 
X-^^HX-X't^Ltfct7.!i5 0-6 0° G>te£tlfk6 2 £=S"U W\(D 
T7^I^[DIe"^^o 7 b— K8 a (DfsJlclCcfcoT^ vX— $z 9 (h*\-35fr £ P&l^y 

*t,fc£§u±, ^ vx— ^itJic>»x-xrzsFfTi-Kit&3h.fc7 vx— $ 9 (Dmmz 

»3!Et*l 0lz;jf L A-r-So f It^b- K3<Dfi®l=J&oT3i^ 7U-K 

[000 9] 

±iei^?7vX-$ £ij&^a£^7 7>£orai::ifc*LfcJw'&. 77>An 
lzfc(t<5iI&H£jgf±BI 4(75^5 lx;&& 0 ^mizfcl^T. W1 (±77 >AP*lfc|- 
c-i l±7 7>APim*jiljt. V! [£^£]JH5m. U 1*7 7 XDSIEiSflC (J! 
5S) -Cfc-So *fcs 7 7>d3Pl::fefT£>3£J£ = ^l±H5(Z>«fc5l::fc5 0 j^IUlz 
feUts w 2 Ii77 >£t5Pt§*t5lS. c 2 (±7 7 ^thP^fe^i^^^feoo life HI J* 
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Pfan tLs ^ilpttlii:, 

A Pfan = l/ 2xp (w-j 2 — W2 2 ) 

= 1/2xp { (U+ I ) 2 -U 2 .} 

= l/2xp (2U l + l 2 ) ( 1 ) 

7>l=J:<5!»JEJt:JM*£A P' fan £ L*. ffillIlJiE#£ K P £ <!: 

AP' fan = l/2xp (wi' 2 — w 2 ' 2 ) 

= l/2xp {U 2 - (U- I ) 2 } 

= 1/2 x p (2UI-I 2 ) (2) 

±E (i) SCt (2) xttcDSis;. 
A p f an - A P ' fan = p I 2 > 0 

ft* * y * 77 >l= «fc 4»E#-t* u »E±*»*£itm**«it*-r 

[0 0 1 0] 
[0 0 1 i ] 

>2\ -Ot-'J >y©Wl=ife#t#l=ft**£££*l^ lulH-f >T"'J >^<D4>|- 
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